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57 ABSTRACT 
A fluid brake control system is provided including a 
brake control pipe and a control valve comprising a 
quick action chamber and an emergency slide valve 
operable from a normal to a service brake position in 
response to service reduction in brake pipe pressure, the 
emergency slide valve having a fluid pressure differen 
tial operated abutment disposed between a first pressure 
chamber within a housing on one side of the abutment 
subject to pressure of the quick action chamber, and a 
second pressure chamber contained in a housing cover 
on the other side of the abutment connected by a pas 
sage to the brake pipe. The cover includes quick action 
control apparatus including a quick action poppet type 
valve operably connected to the abutment for actuation 
of the quick action valve by the abutment from a nor 
mally closed to an open position in response to the 
operation of the abutment in one direction to a service 
braking position. The quick action poppet type valve 
vents fluid from the brake pipe when it is opened. 

16 Claims, 6 Drawing Figures 
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1 : 

EMERGENCY VALVECOVER CONTAINING A 
QUICK SERVICEVALVE 

This is a continuation division, of Application Ser. 
No. 648,844, filed January 14, 1976, now abandoned. 

CROSS REFERENCE TO CO-PENDING 
APPLICATION 

This invention relates to the invention disclosed in 
my co-pending prior application Ser. No. 612,840, filed 
Sept. 12, 1975, now U.S. Pat. No. 3,966,269, granted 
June 29, 1976, which is herein incorporated by refer 
ece, v 

, BACKGROUND OF THE INVENTION 

This invention relates to fluid brake control systems, 
and while the invention is subject to a wide range of 
applications, a preferred embodiment of the invention 
will be particularly described as applied to a fluid brake 
control system having a control valve in which the 
emergency portion has an improved cover. 
The present invention is an improvement over cur 

rently used quick service control devices of the well 
known ABD control valve generally used for govern 
ing the brakes of freight cars. The term "quick service' 
as used herein relates to apparatus and systems asso 
ciated with respective freight cars of a train for incre 
mentally reducing pressure in the brake pipe locally in 
response to sensing that there has been a reduction in 
brake pipe pressure independent of the local apparatus. 
This provides for quicker and smoother braking by 
increasing the rate of propagation of a service braking 
signal throughout the train. . 

In the ABD valve, a form of quick service function is 
provided by the service slide valve, but to provide re 
peated quick service cycles as long as the brake pipe 
pressure continues to be reduced, the ABD valve must 
be supplemented by a special quick service control 
device such as the well-known B1 quick service valve 
or the special quick service valve disclosed in the U.S. 
Wilson et al. U.S. Pat. No. 3,716,276. The type B1 quick 
service valve is separate from the ABD valve and re 
quires a separate pipe bracket including a separate quick 
action chamber and other devices. . . . . 
An object of the present invention is to provide a 

fluid brake control system having improved quick ser 
vice control which substantially obviates one or more 
of the limitations and disadvantages of the described 
prior systems. . . . 
Another object of the present invention is to reduce 

the number of control devices required to provide the 
function of quick service controls. 
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Another object of the present invention is to reduce 
manufacturing and maintenance cost of brake applica 
tion control devices. 
Other objects, purposes and characteristic features of 

the present invention will be in part obvious from the 
accompanying drawings and in part pointed out as the 
description of the invention progresses. 

SUMMARY OF THE INVENTION 
A fluid brake control system is provided having a 

brake control pipe and a control valve of the ABD type 
comprising a quick action chamber and an emergency 
slide valve operable from a normal to a service brake 
position in response to a service reduction in brake pipe 
pressure. The emergency slide valve has a fluid differ 
ential operated abutment disposed between a first pres 
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2 
sure chamber within a housing on one side of the abut 
ment subject to pressure of the quick action chamber, 
and a second pressure chamber contained in a housing 
cover on the other side of the abutment connected by a 
passage to the brake pipe. The conventional cover for 
the emergency valve is modified according to the pre 
sent invention to provide, in addition to the second 
pressure chamber, quick action control apparatus com 
prising a quick action poppet type valve operably con 
nected to the abutment of the emergency slide valve for 
actuation of the quick action valve by the abutment 
from a normally closed to an open position in response 
to operation of the abutment in one direction from its 
normal position. There is a vent connection through the 
quick action valve means in its open position for venting 
fluid from the brake pipe when the emergency slide 
valve is in its service position. Thus by substitution of 
this improved cover for the conventional cover of an 
ABD valve, along with other minor modifications, 
currently used ABD valves can be modified economi 
cally to provide improved quick service control. 

In the preferred embodiment of the present invention, 
the vent connection of the ABD valve for the quick 
action chamber that is normally used to vent quick 
action fluid during a service brake application is 
plugged, and another poppet type valve is added to the 
cover for selectively venting the quick action chamber. 
A choke is provided in a passageway in the cover for 

limiting, the flow of fluid from the brake pipe to the 
second pressure chamber and thus through the quick 
service valve to atmosphere for the purpose of causing 
the quick action valve to cycle as long as the brake pipe 
pressure is being reduced at a service rate by apparatus 
independent of the valves in the cover. 
The poppet type valves are preferably of the double 

acting ball type, normally spring biased to a first closed 
position against a seat from which they can be opened 
when a service braking signal is sensed, and operated to 
a second closed position when an emergency braking 
signal is sensed. 

For a better understanding of the present invention, 
together with other and further objects thereof, refer 
ence is had to the following description taken in con 
nection with the accompanying drawings, while its 
scope will be pointed out in the appending claims. 

In the accompanying drawings: 
FIG. 1 illustrates schematically, partly in cross sec 

tion, an ABD control valve having an improved emer 
gency portion cover for providing additional quick 
service according to a preferred embodiment of the 
present invention; 

FIG. 2 is a plan view of the improved cover; 
FIG.3 is an elevational view partly in cross section of 

, the improved cover taken along the section line 3-3 of 
FIG. 2; 

FIG. 4 is an elevational sectional end view of the 
improved cover taken along the section line 4-4 of 
FIG. 2; 

FIG. 5 is an elevational view partly in cross section of 
the improved cover taken along line 5-5 of FIG. 2 and 
an improved check valve inserted in the upper portion 
of the ABD valve under the cover; and 

FIG. 6 is a copy of recordings of a test of an ABD 
valve with the improved cover for providing additional 
quick service control. 
With reference to FIG. 1, a fluid brake control sys 

tem is provided having a brake control pipe 10 and an 
ABD control valve 11, the ABD valve comprising a 
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quick action chamber 12 and an emergency slide valve 
13 operable from a normal to a service brake position in 
response to a service reduction in brake pipe pressure. 
The emergency slide valve 13 has a fluid differential 
operated abutment 14 disposed between a first pressure 
chamber 15 within a housing 16 on the lower side of the 
abutment 14 subject to pressure of the quick action 
chamber 12, and a second pressure chamber 17 is con 
tained in a housing cover 18 on the upper side of the 
abutment 14 connected by a passage 19 to the brake pipe 
10. The cover 18 for the emergency valve 13 comprises, 
in addition to the first pressure chamber 15, a quick 
action control valve 20 operably connected to the abut 
ment 14 of the emergency slide valve 13 by a lever 21 
for actuation of the quick action valve 20 by the abut 
ment 14 from a normally closed to an open position in 
response to operation of the abutment 14 in an upward 
direction from its normal position to a service braking 
position. There is a vent passage 22 through the quick 
action valve in its open position for venting fluid from 
the brake pipe 10 to atmosphere when the emergency 
slide valve 13 is in its service position. 

In the preferred embodiment of the present invention, 
the vent passage 36 of the ABD valve for the quick 
action chamber that is normally used to vent quick 
action fluid during a service brake application is closed 
by a plug 23 that can be inserted upon the removal of a 
quick action chamber exhaust choke and another pop 
pet type valve 24 is added to the cover 18 for selectively 
venting the quick action chamber through a choke 25. 
A choke 26 is provided in a passageway 19 in the 

cover 18 for limiting the rate of flow of fluid between 
chamber 17 and the brake pipe. The relative sizing of 
the chokes 22, 25 and 26, together with the lever ratio of 
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the operating lever 21, determines the rate of cycling of 35 
valves 20 and 24 by movement of the abutment 14 as 
long as pressure is being reduced in brake pipe 10 at a 
service rate by apparatus independent of the associated 
quick service valve 20. 

Before considering the present invention further in 
detail, it is believed expedient to consider the general 
structure and mode of operation of a conventional ABD 
valve, particularly relative to response to brake pipe 
reduction. With reference to FIG. 1, the ABD control 
valve 11 comprises a pipe bracket 30 that is adapted to 
be secured to a car frame having a service portion 31 
secured to the right-hand side of the pipe bracket 30 and 
an emergency portion 32 secured to the left-hand side of 
the pipe bracket 30. Also connected to the pipe bracket 
30 is an auxiliary reservoir 33, an emergency reservoir 
34, a brake cylinder 35, and the brake pipe 10. The 
service portion has a service valve (not shown) for 
governing the charging of the reservoirs 33 and 34 and 
the application and release of braking pressure applied 
to brake cylinder 35. 

In considering the mode of operation of the conven 
tional ABD valve in response to a service reduction, the 
service valve (not shown) is actuated from its normal 
position to its service braking position upon sensing a 
reduction in the pressure in brake pipe 10 relative to 
pressure in the auxiliary reservior 33, and in accordance 
therewith, its slide valve connects the auxiliary reser 
voir to the brake cylinder and also provides a single 
local quick service reduction in the pressure of brake 
pipe 10 as governed by a quick service limiting valve 
(not shown). The emergency slide valve 13, in the con 
ventional ABD valve, senses the service reduction in 
brake pipe 10 relative to pressure in the quick action 

40. 

45 

50 

55 

65 

4. 
chamber 12 to operate its abutment 14 upwardly to an 
intermediate service braking position. In this position, 
the associated slide valve vents fluid from quick action 
chamber 12 at a service rate of reduction to reduce 
pressure in chamber 12 at a rate to correspond to ser 
vice rate reduction in the brake pipe 10. This reduction 
is through passage 36 and the emergency slide valve 
portion 14a, which passage is plugged according to the 
preferred embodiment of the present invention by the 
plug 23. This reduction through the passage 36 is gener 
ally modulated to a certain extent by hunting of the 
abutment 14, as minor variations in relative pressures of 
the brake pipe 10 and the quick action chamber 12 de 
velop quick action chamber 12 being connected to 
chamber 15 in the emergency portion housing 16 
through a passage 40. 
With reference to FIG. 2, the improved cover 18 has 

a central portion and left-hand portion formed to pro 
vide the same cavities and passageways as the conven 
tional ABD cover which it replaces. The improved 
cover 18 is different, however, in that the right-hand 
portion containing the valves 20 and 24 has been added. 
The improved cover is also different than the present 
emergency portion cover in that it includes a passage 
way 37 (see FIGS. 1 and 2) for connecting quick action 
chamber 12 with the quick action chamber valve 24 for 
exhausting air from chamber 12 through choke 25 when 
the valve 24 is open. To provide a connection from the 
emergency portion 32 into passageway 37 of cover 18, 
the present spill-over check valve of the ABD valve is 
removed and is replaced by the spill-over check valve 
38 of FIGS. 1 and 5. This valve has a passageway 39 
formed therein for connecting passageway 37 in the 
improved cover 18 to the quick action chamber 12 
through passage 40. The spill-over check valve 38 oper 
ates in the same manner as the corresponding valve in 
the present ABD control valve. The choke 26 is added 
in the cover in a cover passage 19 similar to a corre 
sponding passage in the conventional ABD cover con 
necting brake pipe passage 19 with the chamber 17 
formed in the cover above abutment 14. This choke 26 
is large enough so as not to interfere with conventional 
operation of the emergency slide valve 14 and a high 
pressure valve 41 in response to an emergency braking 
signal in brake pipe 10. 
With reference to FIGS. 1 and 4, each of the valves 

20 and 24 is of the double acting ball poppet type, hav 
ing a ball 42 operable in a bore 46 in the cover 18 be 
tween first and second closed positions. Each ball 42 is 
biased by a coil spring 43 to a normally closed position 
against a valve seat 44. The spring 43 associated with 
the quick action vent valve 20 is a lighter spring than 
the spring 43 associated with the quick action chamber 
vent valve 24 so that valve 20 is opened before valve 24 
in response to the upward actuation of the abutment 14 
when the emergency slide valve 13 is actuated to a 
service braking position. A taper 45 at the lower end of 
valve cavity 46 provides a second closure seat for the 
double acting valve wherein the valves 20 and 24 both 
become closed upon actuation of the abutment 14 of 
emergency slide valve 13 above its service braking 
position as is accomplished in response to an emergency 
rate reduction in the brake pipe 10. The valves 20 and 24 
are laterally spaced in the cover 18, the valves 20 and 24 
having push rods 47 extending upwardly from the valve 
balls 42 and joined at their upper ends by a bridge 48 
(see FIG. 1) having openings near its ends for passage of 
the ends of push rods 47 under conditions where over 



5. 
travel is necessary as upon the actuation of abutment 14 
of emergency slide valve 13 to its full emergency posi 
tion. This requires more travel than actuation of the 
balls 42 against their seats 45, and thus finger springs 49 
are provided on the push rods 47 and disposed above 
snap rings 50 to permit the amount of over travel re 
quired. 
With reference to FIG. 1, the lever 21 operably con 

nects the abutment 14 to the bridge 48 at an intermedi 
ate point, this lever being pivoted at an intermediate 
position 21a by an adjustable pivot roller 51, The lever 
21 is actuated at its right-hand end by abutment 14 
through a ball 52 contacting the upper end of abutment 
14, and the lever 21 actuates bridge 48 through a con 
tacting detent 53. A reduced amount of travel of push 
rods 47 relative to travel of the abutment 14 is effective 
because of the placement of the pivot point 21a as pro 
viding a substantially 1 to 4 reduction in the movement 
of the push rods 47 relative to movement of the abut 
ment 14. 
Having thus described the structure of the braking 

system according to the present invention mostly with 
reference to the schematic illustration of FIG. 1, refer 
ence will now be made to more specific details of the 
structure of cover 18 as is illustrated in FIGS. 2-5. 
FIGS. 2 and 3 show the cover 18 as having a right-hand 
portion 18a overhanging one side of the emergency 
portion 32 of the ABD valve. This structure is required 
particularly because there is limited clearance above the 
cover 18 as the ABD valve is secured underneath a 
railway car. The valves 20 and 24 are disposed side by 
side in this overhanging portion 18a, 

For the purpose of simplifying the disclosure, parts in 
FIGS. 2-5 that are similar to parts identified in FIG. 1 
are identified by corresponding reference characters, 
and where there is some modification of the structure in 
FIGS. 2-5 as compared to the schematic showing of 
FIG. 1, these parts are indicated by distinctive reference 
characters. 
Thus a modified form of the bridge 48 of FIG. 1 

connecting the valves 20 and 24 is shown in FIG. 4 as a 
bridge 48' that has journals near its ends for upper semi 
spherical shaped ends of push rods 47' associated with 
the valves 20 and 24. The bridge 48' has a stud 55 se 
cured therein having a semi-spherical head 55a at its 
upper end that is operably connected to lever 21 
through a finger spring 56 that permits over travel of 
lever 21 after the balls 42 become seated in their second 
closed positions against the bevelled portions 45 of the 
valve, cavities 46. This provides an alternate means of 
permitting over travel of the bridge 48' as compared to 
the system that has already been described relative to 
FIG. 1. . . . . . . . . . . . 
With reference to FIG.4, the roller 51 that serves as 

a fulcrum for the lever 21 is suitably secured to this 
lever by screws 57 in a position to provide an approxi 
mately one to four operating ratio of lever 21. Screws 
57 are accessible by the removal of an end plate 58, 
which is secured to the right-hand end of the cover 18 
as is shown in FIG. 5. The plate 58 carries the respec 
tive vent chokes 22 and 25 associated with vent pas 
sages extending to the respective valves 20 and 24. This 
cover can be modified if desired to make connections to 
atmosphere through wasp extruder covers (not shown). 
For consideration of the mode of operation of the 

valves 20 and 24 in the cover 18, reference is made to 
copies of test recording curves A, B and C of FIG. 6. 
This test was made by replacing the conventional cover 
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on the emergency portion 32 of an ABD valve with the 
new cover 18, after the ABD valve had been modified 
by plugging passage 36 as has been described and by 
replacing the ABD spill-over check valve with a similar 
valve having a passage 39 for connecting the quick 
action chamber 12, through passage 37, with quick 
action chamber vent valve 24 in the cover 18. A service 
rate of reduction was applied as an input to the ABD 
valve and the curve A was recorded by sensing the 
pressure in brake pipe chamber 17 above the abutment 
14 of the emergency slide valve 13. The choke 26 in the 
cover 18 in the passage for brake pipe fluid was there 
fore between the point of measurement of pressure in 
the test and the brake pipe 10. This choke for the test 
had an opening of 0.1065 inches although it is to be 
understood that some different choke sizes may be used. 
The curve B of FIG. 6 represents a test recording of 
cyclical movement of the abutment 14 when the asso 
ciated ABD valve is subject to brake pipe reduction at 
a service rate. The curve C represents the rate of build 
up of the brake cylinder pressure in response to the 
ABD valve sensing the service brake reduction signal. 
With reference to FIG. 6, upon initially sensing re 

duction in the brake pipe 10, the abutment 14 starts to 
move upwardly as indicated at point 61 of curve B, but 
because of the resiliency of the valve seats 44 and the 1 
to 4 reduction ratio in lever 21, the abutment 14 moves 
some distance before the quick action valve 20 starts to 
open. When valve 20 is opened, fluid is exhausted to 
atmosphere through choke 22 from the brake pipe 
chamber 17 through passage 46 and valve 20 in its open 
position. The exhausting of fluid from chamber 17 in 
creases the pressure differential across diaphragm 60 
still more causing abutment 14 to move upwardly as 
represented by portion 62 of curve B. Up until this time, 
the quick action chamber valve 24 remains closed be 
cause of its biasing spring 43 being heavier than the 
corresponding biasing spring 43 of valve 20. Thus the 
bridge 48 pivots at its intermediate point and opens 
valve 20 before opening valve.24. , 
The initial opening of valve 20 causes a dip in curve 

A. at point 65, because of local reduction in pressure in 
chamber 17 above the diaphragm 60 of the emergency 
slide valve 13. This reduction in pressure causes the 
abutment 14 to move still higher to a point recorded at 
66 in curve B. The extended movement of the abutment 
14 upwardly, however, opens the quick action chamber 
exhaust valve 24 and causes fluid to be exhausted to 
atmosphere through quick action chamber choke 25. 
Under these conditions, fluid is exhausted from quick 
action chamber 12 through passages 40 and 37, cavity 
46 of valve 24 and through choke 25 to atmosphere. 
This reduces the pressure in chamber 15 below dia 
phragm 60 and causes the abutment 14 to start to move 
downwardly as is recorded at point 67 on curve B. 
Because of the relatively larger volume of the fluid 
storage in various portions of the brake pipe as com 
pared to the fluid volume of the quick action chamber 
and its associated passages, and because choke 25 is 
larger than choke 22, pressure in the chamber 15 below 
the diaphragm 60 becomes reduced more rapidly than 
pressure reduction in chamber 17 during the final up 
ward movement of abutment 14 with both valves 20 and 
24 open, resulting in the downward movement of abut 
ment 14. 
I, Chambers 17 and 15 respectively above and below 
: the diaphragm 60 are both replenished by fluid from the 
brake pipe 10, but at different rates. Fluid is supplied 
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from brake pipe 10 to chamber 17 (a relatively small 
volume) above the diaphragm 60 as has been described 
through a relatively large choke 26 (0.1065 of an inch in 
diameter), while fluid is supplied from brake pipe 10 to 
chamber 15. (combined with chamber 12 for a larger 
effective volume) through a much smaller choke 68 
(0.020 of an inch in diameter). Thus pressure in chamber 
17 above diaphragm 60 increases much more rapidly 
than in chamber 15 below the diaphragm 60 to drive the 
abutment 14 downwardly as is indicated by the portion 
69 of curve B in FIG. 6. The downward movement of 
abutment 14 closes both valves 20 and 24, thus restrict 
ing the venting of fluid and further accelerating move 
ment downwardly of the abutment 14. Pressure builds 
up in chamber 17 as is indicated at the point 70 of curve 
A. 
Valves 24 and 20 thus become closed as the abutment 

14 moves downwardly, subsequent to which the abut 
ment 14 is maintained in a point of equilibrium at 71 
until further reduction in the brake pipe pressure causes 
reduction in brake pipe chamber 17 as compared to 
quick action pressure in chamber 15 so as to raise the 
abutment 14 as indicated at point 72 of curve B for 
initiating a second cycle of operation to be effective in 
the same manner as has been described in detail for the 
first cycle. This second cycle of operation provides for 
a second local reduction of pressure in chamber 17 as 
illustrated at point 73 of the curve A. 
As long as pressure in the brake pipe 10 continues to 

be reduced independent of the operation of the quick 
service valve 20, the quick service valve 20 continues to 
cycle as illustrated by the curve A, even if the brake 
pipe pressure is reduced below the normal service pres 
sure of 50 pounds. According to FIG. 6, there is an 
average of one cycle of operation for every 1.5 seconds 
during the time when brake pipe pressure is reduced 
from 70 pounds to 50 pounds. During this time, brake 
cylinder pressure increases according to the general 
mode of operation in an ABD valve as is illustrated by 
the curve C until equalization pressure is reached with 
pressure in the auxiliary reservoir 33. 
Although satisfactory operation can be obtained by 

using different combinations of choke sizes, it has been 
found that satisfactory operation can be obtained as 
shown by the curves of FIG. 6 by using a brake pipe 
exhaust choke 22 that is 0.0465 of an inch in diameter, a 
quick action chamber exhaust choke 25 that is 0.086 of 
an inch in diameter, and a brake pipe passage choke 26 
that is 0.1065 of an inch in diameter. This is used with a 
1 to 4 reduction in lever 21 providing an approximate 
distance of travel of valves 20 and 24 of 0.012 of an inch 
during a cycle while the abutment 15 travels approxi 
mately 0.048 inches. In other tests it has been found that 
satisfactory results are obtained using a 0.055 inch diam 
eter brake pipe exhaust choke 22, a 0.116 inch diameter 
quick action exhaust choke 25 and a 0.1065 brake pipe 
passage choke 26. 
Having thus described a fluid brake control system 

for a vehicle having an improved quick service valve 
added to an emergency portion cover as a preferred 
embodiment of the present invention, it is to be under 
stood that various modifications and alterations may be 
made to the specific embodiment shown without de 
parting from the spirit or scope of the invention. 
What is claimed is: 
1. A fluid brake control system having a brake pipe, a 

control valve of the ABD type including a quick action 
chamber in a pipe bracket and an emergency portion 
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8 
housing secured to the pipe bracket, the housing con 
taining an emergency slide valve means selectively 
operable axially for governing venting of the quick 
action chamber, the slide valve means being operable 
axially from a normal position to fully actuated and 
intermediate positions in accordance with the sensing 
respectively of emergency and service rates of pressure 
reduction in the brake pipe and the slide valve means 
having a fluid differential operated abutment disposed 
between a first pressure chamber within the emergency 
portion housing on one side of the abutment subject to 
pressure of the quick action chamber and a second pres 
sure chamber contained in an emergency portion cover 
on the other side of the abutment connected by a pas 
sage to the brake pipe wherein an improved emergency 
portion cover on the other side of the abutment has 
secured thereto quick action control means for at least 
periodically venting fluid from the brake pipe as long as 
the brake pipe is vented at a service rate comprising; 

a. normally closed quick action poppet type valve 
means operably connected to the abutment and 
opened when the emergency slide valve means is in 
the intermediate position in response to the service 
rate of reduction in the brake pipe, and 

... venting means permitting passage of fluid from the 
brake pipe through the quick action valve means in 
series with an exhaust choke for venting fluid from 
the brake pipe at a controlled rate in response to 
actuation of the emergency slide valve means to its 
intermediate position upon sensing a service rate of 
reduction in the brake pipe. 

2. A fluid brake control system according to claim 1 
wherein another valve means is operably connected to 
the abutment for actuation of said another valve means 
by the abutment from a normally closed to an open 
position in response to operation of the emergency slide 
valve means to its service brake position, and venting 
means is provided including said another valve means in 
its open position and a quick action exhaust choke for 
venting fluid from the quick action chamber. 

3. A fluid brake control system according to claim 2 
wherein means is provided for opening said another 
valve means for venting fluid from the quick action 
chamber subsequent to the quick action poppet type 
opening of the valve means for venting fluid from the 
brake pipe. 

4. A fluid brake control system according to claim 3 
wherein said another valve means is of the poppet type 
and is contained in the improved cover. 

5. A fluid brake control system according to clain 4 
wherein the passage connecting the brake pipe and the 
second pressure chamber includes a brake pipe chamber 
choke. 

6. A fluid brake control system according to claim 5 
wherein the chokes are relatively sized to cause oscilla 
tion of the abutment in accordance with continuous 
reduction of brake pipe pressure. 

7. A fluid brake control system according to claim 6 
wherein the brake pipe exhaust choke is more restric 
tive than the quick action chamber exhaust choke. 

8. A fluid brake control system according to claim 7 
wherein the brake pipe exhaust choke and the quick 
action chamber exhaust choke are both more restrictive 
than the brake pipe chamber choke. 

9. A fluid brake control system according to claim 4 
wherein said quick action valve means and said another 
valve means are double acting so as to be closed when 
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the emergency slide valve is operated to release and 
emergency position respectively. 

10. A fluid brake control system according to claim 4 
wherein the poppet type valve means is operably con 
nected to the abutment by operating means having a 
lever pivoted at an intermediate point to provide a 
travel ratio reduction of movement of the poppet type 
valve means as compared to movement of the abutment. 

11. A fluid brake control system according to claim 
10 wherein the travel ratio of the poppet type valve 
means relative to the abutment is approximately 1 to 4. 

12. A fluid brake control system according to claim 
10 wherein means is provided for adjustment of the 
pivot point to permit changing of the travel ratio. 

13. A fluid brake control system according to claim 
10 wherein the quick action valve means and said an 
other valve means are laterally spaced relative to each 
other at one side of the cover and the operating means 
comprises push rods for operating the respective valve 
means and a bridge connecting the push rods, the push 
rods being subject to actuation by the lever contacting 
the bridge at an intermediate point between said quick 
action valve means and said another valve means, 
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10 
whereby the quick action valve means is permitted to be 
opened prior to the opening of said another valve 
means. 

14. A fluid brake control system according to claim 
10 wherein lost motion means is provided to permit 
over travel beyond closed positions of the double acting 
valve means when the emergency slide valve is actuated 
to its emergency position. 

15. A fluid brake control system according to claim 
14 wherein the lost motion means comprises a resilient 
connection of said quick action valve means and said 
another valve means to the lever. 

16. A fluid brake control system according to claim 4 
wherein the quick action valve means and said another 
valve means are both of the ball poppet valve type 
wherein a ball is normally biased against a seat of resil 
ient material by a coil spring, the bias of the quick action 
valve means being lighter than the bias of said another 
valve means, whereby said quick action valve means is 
opened first when the emergency slide valve means is 
actuated from its normal position to its service brake 
position. 
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